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ft. 

Cis^rg 5 ] finis A 5 yFrnrntm^mm-m*^, •A<r)-' 

flgiC < I ) : 



OR* 



R'O 




n C3. 3. OD :ti>^ymm.W. \f:^n-)V:rh^'d- 
I) : ' 



Uk2 3 



OR' 



it^iSaxti 4fS«o>^3t^^- r - 'J y U>SS;^cti>' 

xtr-trit^ y-^u. -tr-t^^:•J>, 2- (3, 4-^ 
^L/>>?^4^i>77xx;i.) -6- (3-^h4^>'-4- 
t H D4^5>:7:z:x;[.) -3. 7 - v :t '> ^ D 

C3. 3. 03 ^i7^>, 2. 6-t'X- (3^K4^'> 



(0)„ 



( 1 ) 




OR' 



ORS ^ \= 



(OR*) t 



- 4 - b Fn^'> >^aixjb) -3. 7 ->'^4^1ttlf>^• 
^ C3, 3. 0] ^C^^>. Xfl2- (3. 4-p<^U 
>>^^^>'>' j:x;P) -6- (3-> h4^>'-4-t: H 
n^5>3^3iy =^£/) -3. 7 ->?^4^-tj-t:->^p [3. 
3, 0) ^^i5'>Tfe^;ii^4$SS<i:f ^it*i^5tS® 

#1, HSO^coffltBW, e:^mj^c^fflai ' 

#1, t:/\^yt75«aati©;. ffl^cOlfitii^^, ^'yzi> (Tarrag 

on) cDfflaii^, ^y>Ka^ imw itt^xom^^. n 

-feU (Parsley) cDttttli^. *>'=i> (Turmeric) cT^fflffi 
4^. ::^:y/'>^7' (Nutmeg) cT^fflffii^^^fflT^fetia^ 

ai^coffliii^I. 5^^=r> (Tarragon) coffltB^j, 
y>Ka^ (Dill Seed) /^-tr»J (Pars ley) O 

Jftttlfel, •i'3]> (Turmeric) cofflai#!x (Nu 
tmeg) coaai#!I^^jtlOLT$e(Clg||-r'5;ii:lCct: 0. 
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3 

u>gt^«g5tra ^t^^m^tr^iy-^^^- r - u y u 
^a. sija^offlai#j. <^*cottaiiB&, em^^cofflai 

bA^ycottmife!. M^cofflaJ^. #^^i/> (Tarrag 
on) £Dtt&tti#;. <y>Ha^ (Dill Seed) cr)«iaB4^. /t 
(Pars ley) (^fflfctll^. »?3i> (Turmeric) coJStti 
-tV^v^ (Nutmeg) CDttaB%^¥5i-C^^lim^ 

ms ffl*oai±5ife, ^^r/>. (Tarragon) cofflai4*, < 
y>\^m=F (Dill Seed) (OfflfcB®. A-tiU (Parsley) CD 
«&£ii#l. ^7n> (Turmeric) CDffliliife^ (Nu 
lineg). CDfflai^^^JjDLT$bt::l&« L, v^/K^r-r- 

[0 0 0 1] 
[0 0 0 2] 

[fiE*<0jE5^^] DGLA (8. 11. 14-X^zi1j-K 

DGL A±^ffi<^^tr^^^#I^^fflb^c%S^ffi(Z 
ct^Sig:^^ (4^^BS 6 3 - 1 4 6 9 6-^l>^) ^ 

(C^iaLfcO (4#^0S6 4 -4 7 3 8 4^. #^9S6 4 
-4 7 3 8 5^^^) . ^;^c=f^fft-^^Jl^^^>, &a 

-t^yjm mm^ 1-243992-^, 2-26 

8 6 9 0^. nm^ 3 - 7 2 8 9 2-^. iN!F^¥3-4 9 

[0 0 0 3] ^Tz. £^mm&5mi:)^±mz^:^^i^m\zm 

l^X\tm^t^m^^^rrt>tlX^^^^^. DGLA<hARA 
X3^^^>i;>ia^tlifa/jN;K®*fflfflf^ffl. jfiLet£?S{t 



(3) !|$Mip5_ 9 18 8 7 

nTli^;:^^ DGLA^fS)!Bc^J^T:fe<a^<hLTSP« 

^ARA7&^(£'^STfe^DGLA-&Wfftl!g*^«t>»i U 
$6(C. DGLA^^fffflUg^^^^^DGLA^rfifST-S 

(S tw =t> A R A g <D (s ffi sg V i a 

Tff^LV^o i:c0ck3lCARA^^i£-&l;T*'5DGLA 
i^? . [0 0 0 4] 

i^'^m <Di^m<D^^m ^^xmmzi^m^ < d g l a&u: 

. DGL A^Wfflflg^SitT^:*ffiRi;:A 5^tSfP{bS^5S 
K^iS»J^CO^trtl^#fflUT, ARA^McOfiliDGL A 

[0 0 0 5] 

DGL A^:^fitcgWT^ci mwz. :L(Dm^^^ 

^ tCARACDiJj'&;5/^T:<>^0. D G L AOfiJ-^^^^^T-S 

[0 0 0 6] fi£-:)TCO%H^ti, AR A^Mi^^^r* 

UT. DGL A^fcUDGL A^^^^r-SIgS^^^-tH 
Li56. ^LTDGLA^S®-r^C:i^4$^<h-r'5DG 
LAC7)S3i:^ffi : RlXARA^gtl^^L. pJi^OAS^ 
l&?P{b^147&^{£TXtl^*Lfc?Siife^^^b. DGL 
A ^-g-^tf SiS ^^®T^ :i L ^4#?S ^ D G L A 

[0 0 0 7] ^O^BJti^^t-, ARA^S^^Wb, 

b^mmtmnm^m-m^mimi^tz^^x^^-ritK $> 
40 LA^rz\t.DG'LA^^m-r^mn^±^^tVisb. -^l 

TDGLA^^^r^C:i:^#®^r'5DGLACDia3t 

^nx\^^^mmm\zLs^^mm^^mm^^mi.x 

^eiZi^^U, DGLA^-^^rf^BS^^g^-r^Cli: 
^i^.mtr^'D G L A ^^^T ^«iM<DSjt:^ffi-^^*i#^ 

[0 0 0 8] Z,(Dnm^'^^\Z. ARA^Mtl^r^L. 
5^? Tti^oA 5:=FgS?nibStt7:^^<£TXtl^^^L;tai*ife^&. zf 
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(/)SS'iffltB«5. siiDj^t7)ttaatt, iH*(7)attj^, mmm 

(Tarragon) <Dm\h^. < / > f^SIT (Dill Seed) Offl 
aa^. A-fe'J (Parsley) CT^atBi^. r>zi> (Turmeric) 
(Omm^. 'ry:<^y^ (Nutmeg) CDtttli#;^*fflTSfc 

aai^, ae^coatB^. :S'^rf> (Tarragon) OfflttJ 
'<y>Kffl^ (Dill Seed) cOfiBfctlfef. /-^iiU (Pars 
Iey)C7)ttaiife. On> (Turmeric) (T^ffltB^, ^U^^v 

(Nutmeg) (Dmiii^^mmLx^ib\zi^m'r^:it{z 
^z^ozi-rm^emitiLtzmiti^. z!'^m'=F(Dmmm& 

HiO&£^«6ai4^, fl^*cDffli±i#j. fi^St^cDttai 
ife, tA^ycOjftfcti^i. a*coffltti#f, :$'^=/> (Tarrag 
on) cofflai#j. -ry>Ka^- (Dill seed) c^jattlife. 
•feU (Parsley)Ottai^> ^zi> (Turmeric) OtttB 
(Nutmeg) <D^)^iiQ^m-^'X^^r:z\t.m.^ 

lB*C7)atii^. :$7^zr> (Tarragon) c^JSil^. < 
/>Ka^ (Dill Seed) coatili^. /'^-feij (Pars ley) (73 
ffltb^, '^3i> (Turmeric) cofflfcii^j. (Nu 
tmeg) coaiiJ^^^^JfabT^etCltllL. . DGLA^ 
^ BMM €:gg® T^.r-<i: <hr -5 D G L A 

[0 0 0 9] • 

T'^T^fflT^'^o ARA^^^^WT-SSS:^ 
#F<hLTti, ^J^t^^;i/7^^XU^ ( Mortierella) JS. 
n --7^^ rtTj^-^T. ( Conidiobolus) Jg. y^'^^Ix (P^ 
thium) M. :7w: h:7 ( Phytophthora ) m. ^r:f>>J 
^— A ( Penici Ilium) J^. ^ ^ K U ix — A ( Ciados 
Porium) An— Jl/ ( Mucor) M. :71fUa.— A ( Fusa 
num) ( Aspergi 1 lus) P-Kh 

)V'7 ( Rhodotorula) (Entomoph 
liioralRtCMT'5^±ife^^frf-&C<h;:>t-c'^^, 5(9 
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5 

(Wortierella elongata) , ^;U-r^Xl/^ -x^^-v-y 
7 (Mortierella exigua) , •=E;U'r-w' X U-^ • h^n^ 
^ (Mortierella hygrophila) , ^;1/t-^XU^-7 
;Hf-:h (Mortierella alpina) ^co^:;l/5^^ X U^MS 

ARA^Mtg*=&-r^a^4^{C?§,«^Stgfp^ff 
[0 0 10] ?I^^SSfPcLUTH, Hi^m {XU. r 

V:l>'-^7.^— P<5^;i/p<^>tl-;U3j^^^- h (MM 

S) . N-^5^;i/-N' -XhDV-N-xNnv//7 © 

Xv> (NTG) m<^T }V^M'm^. S-T^D^-^^ 

;i/ATJU7'h h\ xhD:7-^>-fk^ifejg;^j:£^^tf^c: 

[0 0 11] "Eji^^ jiu^mcD^m^ti^xitm?. 

XD>:^^S AM 1 8 6 0 «S:XWII^^ 3 5 8 9 

^mm'r^:iti)^x^^'. ^^m\z^m^ti^^^w^ 

-h—jim<D-~'fs^mz^m'^tixi^^^^(Di:)^. u^Tnt) 
[0012] ^mm^ LTti-<y h >, pex=^-x, m 

^ji^^T.. mx-^x. zi->7.^^yu;^ 

-^<D^m^mmo:>m\z. ^mm(D^m^mm. u^bxj 
{zmmi-h'j^A. mmry^^ryA. mmT>=E-o 

mmm:sLXj^}:i^^>^^^m^^mtLx^mx^^. 
[0 0 13] :iri6(Di^m&i^{tm±itf^(D^^^m.LU 
i^^mmx$>nifi^\zMmLu\^\ ^m±—^\z. mmm 
{to. 1-3 OSfi%, ^f^u<m-i oss%, s 
mmJtto. 0 1 -5^3:%, ??^L<tio. i'-2ag 

ff^L<H2 0 -3 Ot:<hL, Sife<^pH(i4-l 0, » 
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.[0 0 14] @<tigflfeT^5ir^«'&«. HJB^SfilC 

?tuT5 0-1 0 oas%cD7K*SQAfc^r*, t^*^ 

*«fci7:>^^^ffllK 5-4 or, Jff^L<tt2 0-3 
0rcDaatC43l^T. 3-1 4Braigil*fT'5. CCO^ 

[0 0 15] ^fc. *^?gtl43tt^DGLAc^#fg^{S 

0, 



I^cSffl. iKSIfft, -Vvffi) ^Sr^frf tA^T^'Sd^ 

Cine, irpg ens %><7?Tfi7:ti^. 

[0 0 16] ^etC^^H^H, .to ARACD^g^^lgt^ 
DGLA-&^?ft8g^i^£'ti-Uie)Sfcae>, ft/fCDAS^gS 

UtS] 




{ I ) 



OR-* 



[0 0 17] , . R3 , R* , R5 . 

5:i/R« - t^-^n^-nffljttiTksij^^v ^^Sc 1 - 3 

^UTn, m, LtlOXl^ 1 <^^T) T^^^^n-Sv?^ 

*itb'>'ij7D C3. 3. 0] :t^^>mm». tf-^D- 

h^^-y-'f ^)l^^>. X\TA(D-m^ (II) : 
[{k4] 



UK' 



[0 0 18] (^4^, Ri tifiiSy;^^;i.S^^L., R 

aScC0R2 mil— T$>-:?T=bSfcCoTV^T^)ct V^o 
n 0-5 (^SSSi^^^To ) TS^ns{b^#i^75i^^tf e 

n, c:n6ti*ffiTXti®i:a'&t?-&TfflVi-5c<h^^T 
[0 0 1 9] s^^f^v?:<^^■t^t:>'^7 D C3. 3. od 
lta>. xe-fe-tfs y-;k iii^-^U>. 2-. (3. 4 

-;?C5^U>>?:^:^v^:7aix;U) -6 - (S-;^^^^^^- 
4 - t HD^v-r^znXJU) -3. 7 ~ ^ a 

[3. 3. 0) :tC^^>. 2, 6-t:X- (3^S4^S/ 
-4- t Ha^'>:7xx;i/) -3, 7 '-i>:t^'^}^i^^ 
n [3. 3. 0] xf-/7^>, Xfi2- (3. 4-;>C5^l/ 
>i/:t^S>7nix;i/) - 6 - <3 4 - t H 
D^^^v-:? jcy -3. 7 - v:<r+1j-t:>'i^ D C3. 

3. 0) ^ >m^m^f^ctf}^'v^. c:ne*¥a 



(OR*) I 

[0 0 2 0] A 5yfm^immmm^i(D—D'v$>^mtE. 

i>^^'^}di^i7U (3. 3. 0) ^tC^^'ym^V^'^m^ 
:t^^\liyi7U [3. 3. 0] :t^:$'>^^^^i^£53' 

enso 

5^? [0 0 2 1] c:cDcte»fci:W«?§^J<hL.T, -^J;^«T-tih 

h'i/^n [3, 3. oD :t^^>mmi^^^^»hr^ 

. ^■rs:i<htc<i:o*ien^o 
[0 0 2 2] ^eizft^^egtcfi. ^mm^2'^i ofg. 

iFf^L<t^6-8{&^mcD7-tr h>[C^;ii^U. -8 0t: 

y-;uxt^SiX:^y-;UTrg^Lfc^. ^fitc^ouxs^ 
nso 

[0 0 2 3] ^blzA*^Ml::ti. S«^?6^2-i o^&, 
»SL<ti5-7f§$fico^/^'y-;u (bOX:-&s±) 
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[0 0-2 4] ^icofflaii^ct 0, ^^(Dmsav^4^-y*e'> 

C^U C3. 3. 0] :t^^>m^i^^%^tiit\Z\t. ffl 

>r CD « ft se o TMST ^ c t cfc 0 S W <h T ^ ft 
(5 Ci») . m^m\Z;<^ /-JI^XtK (6 0:4 0)^ 

[0 0 2 5] fflVi^Sq^ttt^J§Sa°DTt)ct:<. 

[0 0 2 6] z.(D^'D\zmmi'^nfz.mmm'f'^\hi^. m 

>. xe-fe1i-^ y — ;k iitt^»J>, 2- (3. 4-pC 
^l/>>?^4^i>>' jix;U) -6- (3-;^ h=^>'-4- 
\:LYu^iyy -3, 7 - =^^it h* ^ □ 

[3. .3. 0] :t{7'$^y. 2. (3^h4^S/ 
-4-h HD4^'>:7a:-;l.) -3, 7 - >?;^=^-tf f £/iJ7 Ji? 
□ (3. 3. 0) ^i7^>. Xti2- (3. 4-/5^1/. 
>-x^=^->:7a:X;U) - 6- (3-y h=^^f>-4-fc: H 

n^=^>':7a:y + '» -3. 7 -V^^^\dz^i7u C3. 

3. 0] :t^:$'>OtflfBf/:^-4^-tMf ~>^D [3, 3. 

0] :ti? ^ ym^m^w\m(o^mx'^ibn^. 

[0 0 2 7] ui^m^f)^^%^n^'\2:Vr^>^Wimm 

fSv:t+1^t:i^^P C3. 3. OD :t^^>mmW^% 
^:it^^X^^. tl^. Mf2v:^4^itt:>'^D [3. 40 

3. 0] :ti7iS^>^«^o3isssa^<y^aa4^3*^-5:^ffi 
ti, zin{zm^n^^(Dx\ttj:i^o $etisni2*>^:t^it 
h''>i:7D C3. 3'. 0) :ti7 >mmi^j^z^^m^i^^ 

^^^mzh(DizmmLrzt:)(^ix\trji<. ^mm^^^^ts 
^f^M^'r^xmmx^^<D\tBM:b^x$>D. mpii^tiEUQ 

[0 0 2 81 ^tz. •^^lc<t OSniBv^^-ttev-^n 
[3. 3, OD :t>>;$^>K^<^^&^i^:^ftt LTti. £1 5^? 
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>{z::?^^Tti, BerozaecD:;^^ (J. Am. Chem. Soc. 78. 124 

2 (1956)] X^^r^Ctf}^X^^m. tf/U->y-JU 

3 , n=m=L=0) fiFreundenberg ecO:^ffi CChem.B 
er.. 86;, 1157 (1953) JCcizoT, >"J -;U (- 

I fC:fel.^TR^ =R^ =H. R2 =R3 =Rs =r 
* =CHj . n = 0» m=L=l) tiFreundenberg 6>C0 

[Chem.Ber. .88. 16(1955) {Ccfc-:>T -g-^EE-T -5 C 
T^-S. X. finf2>?:t=^^1f t*'>tJ^D C3. 3. 0] Tti? 

^ Lx^^^mo 'to)j&i^^^ib^rz^\zmK.{^. Eii» 

[0 0 2 9] ^^cSStB— ^K5S: (ID TS^n^fk^ifec^ 

7xv-;i. (BHA) . :t<yy-;i/^;&^*^tf en-s. 

[ 0 0 3 0] <^\ZT>GLA(Dmm'^^^^rz^\ZiSi& 

n Lxmnm \z$^m^iix^^mmmm\z^ o zi^m^ 

m^CDmih^^^^^i^mi^. ^Jx.t^i5'^=f> (larr 
agon) , -ry>Ka^ (DIII Seed), /^ir U (Parsie 
y). r:7:3> (Turmeric) , -tV^vif (Nutmeg) mti^^ 
cDttttiife^^^ffif ^dii^^T^^o «?iJx.tfv?^nn^:$' 

[ 0 0 3 1] ^.Sn#)coati4oJ;^;i5:oaOT^'2>o 
*HxTO. 0 0 l--! oai:%, ?f^L<tiO. 5-1 
^iOSti^iS{C*f UT3 X 1 0-^ — 3 X 1 0-»SM%-r 

>, -feit^y— xif-tr-y-s>, 

:x.\i^'^^ J~~)Vm<DmZ'J^^^\L'^^u [3. 3. 

0] :t^^>^^^^^.^jn-r^^^-^cDS (c:neco2 
ffi?iJi^±=i&sa^^itT^^r^«'&fi^o-&thS) ti, 

igjfitC^tUTl X 1 0-^-1 X 1 0-^SM%Ta-5o 

[0 0 3 2] c:necoj^*a4*mn. :£S^s^%<^i^a-r 

[0 0 3 3] dCOiatzLTi&HUT, Mft^^lCDGL 
[0 0 3 4] i&««fe7«, S^?eEcfc0 3i'D5i'^5:tXagig 
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i;uuit-)VK. >J^aDpC^^>. :^fj^x—r;^^ 
tli ^ D D 7^: Jl/ix - ;^ r?' y - ;W - 7k CC>— ® ^ co^at 

^ CD D G L A w u ;t flgM # e . 

[0 0 3 5] ^fc. ±fBO:^ffifCf?;x.TffiS<t^fflV>T 
[0 0 3 6] ±.^d,(D^o\Zl.X%Cbtlfzmn^\Z\-X. D 

y;i/=3-jut(Dxx5^;k ^J;;t«>?7j^^- r - U y u> 
DGLACDx7.5^;Hk(c[SLTxx7";Kb$n^) 

;<5";i.XXx>'U^?i^Hti. ffllBOiSajflgK^^^TK;^:^ 
y-;U-:gg£5 — 1 0%. BF3 -^:$^y— ;H 0 — 5 

[0 0 3 7] mB^<D9iimmf)^iE>i^:!t^^-r-v y u>m 
^5";i/XX5';i/^lEliK-r^tctl^4^lt>, X— r;K it 

z.(Dm\hm^^.y^'mm.i-\^^)OL.m\z^K>m.i^\^. mm 
mm^n^i. < \tni±Tx^^'r^ z.t\z^K)^tvx 

'P\z\t. g&9<h-r^>^3jN^-r-'jy u>s^^5^;uxv^'. 

^ 1 



4#M¥5-9 188 7 

12 

nxii^. C:n€)C0BgflSS£;<^;i/XX7^;i/S'&#;;:?ie>v? 
4^^- r - U y U'>K^^;i'XXT-;U^*KT'5(zti, 

[0 0 3 8] :z^i.xmm^nrzi^^-^~r-^J / 
i^tcik. x-:5";k gtSx5";uipcoW«Si«T}aiiir^ 

J^? [0 0 3 9] ^ti. DGLA^-^9;<^;UxX5^;U^ig 
(fifij^«5 %7kK{l:^ H UC7AtCJ:O^SICT2-3P* 

wmzwmt^. 

%mmi. y;i^D-x 2 %RtXg^x4^x 1 
its (pH6. 0) 1 0 Oml^ 5 0 0mlx;l/lx>-7'f :7 
^XntcAn, 1 2 0t:T2 06if^mm{.ti. 
^ xl/^-7;Ut:^ ( Mortierella alpina) I F08 5 6 
8 (itt2^J) StX^SftSAMl 8 6 0 i'^mm) ^.S'J 

^tcigifttci e^D^igSL. us/ypv-oc-:^- (11 

0rpiD)tCJ:0 2 8 t:T' 6 Sra^St^^Lfc, ffi 
;^Co rnfZctO, .IF08568 7:)^ei. 28g, SA 

Ml 8 6 0^^6 1. 3 7 ^(onm.'m^^mzL. 

[0 0 4 1] Z.nib(DmW^K>. ^uaii^)VJ:,-:^^ / 

(wctoT^Iga^ffltBU/cihC^. IF08568;!i^e» 
5^?.' 5 0 5mg. S AM 1 8 6 0;^ie> 5 3 OingCDJjgH^^#en 
ti. c:ne>CDJ!gM$:M*yi?^y-;U-:gg! (9 5 : 5) 

^m^^x2 or:\zxzm^^mt^z.h\z^-DX:^'^)v 

XX^^jKbUx X— 5";HrffltfclLT I FO 8 5 6 875^6 
4 17mg, S AMI 8 6 07:^^6 4 5 4mgCDSgJiSg;^^;i' 

^f#;^o #e>nfcJ!gfifiM;<^jPxx5^;b<&:3tJx^nv h 

[0 0 4 2] 











T)V}:i^ I EO 8 5'6 8 


SAM 1 8 6 0 




0. 


7 9 


0. 7 7 




0. 


7 6 


0. 7 4 


DGLA 


0. 


2 0 


1.2 7 


A R A '-^ 


1 . 


4 2 


0.4 6 




3. 


9 5 


4. 3 0 




1 2 


. 8 


13. 7 


l^mt^^ (L) 







13 

[0 0 4 3] m:li)^^m^t^r^^o\Z. aSttS AM 1 
8 6 0fl, DGL A&ARAtcS:^^-^ A S^eSfilfbfg 

i%^^tsm^ (pH6. 0) . ^;H3-7.4%Ru:Ke* 

m 2 



(8) 1#5«¥5 - 9 1 8 8 7 

14 

*X=*^X 1 ^g^-^O^ife (pH6. 0) — ;^ 8 

%St/P«X4^X 1 %^^trl&lfe (pH6. 0) lOOml 

^ 5 0 0mix;uu>*7-ri'-:7^XDtcAn. i 2 ox: 
T2 o^a^rpi^asurco 

[0 0 4 5] aiStt^r^U-T-^XU^ . T;i/h:^ (Mortier 
eliaalpina) S AM 1 8 6 0 ^SiJ>«r (zlgitillCl a^5S 
filL, U'>yD'>x-:ti (1 1 OrpiD)(c<±:0 2 sr^fc 
tl2 orTl OBPBlJiSS^L;^Co Ig^^. JljSS^l 1 
p] <M L T ^# 6 mas S 5^ ;v X 7. 7" ^ :^ X ^ p 

[0 0 4 6] 























(g/L) 


DGLA 


ARA 




2 


% 


1 1. 


0 


1. 3 3 


0.4 9 


2 sr 


4 


% 


1 5. 


5 


2. 4 9 


0. 9 9 




8 


% 


2 0. 


5 


3. 7 2 


1.27 




2 


% 


1 1 . 


8 


1. 5 1 


0. 5 0 


2 or 


4 


% 


1 6. 


4 


3. 2 2 


1. 0 2 




8 


% 


2 0. 


0 


4.10 


1. 2 0 



[0 0 4 7] mi2^^.^BMiE>^^U^z>\Z. ^JlZi'-Xf)^m 

—yj. ARA(D^mm^'rri^. dgla<7)*^j3 0-4 
o%\zn7i^nTi^tzo ^tz. 2 8t:so^2 ori^i-rn 

^BitH':f^DGLA±mi)mib^rirz. 
[0 0 4 8 ] ^aSW3.^ ;VJ-X 2 g^^x^X 1 
Tween 2 0 0: 2 %R7im^<Dm<t7i<.m. 

m 3 



^^tSi^m (pH6. 0) 2 Oml^ 1 0 Oml^V^ir- tcA 

n. 1 2 o'CT2 o^mmmLfz. ^mm^^ji'r^ jiu 

y ' :h (Mortierel la aipina) S AMI 8 6 0 1 

P-r^^U — f>zL— ;^7— (llOrpm)tC 

1 <hf^1S(cL.Tt#bn;^cfliBS^p^5^;U^:^fX^p 
[0 0 4 9] 



DGLA 



ARA 





1 8. 


1 


1 . 


8 9 


0. 


5 5 




1 8. 


3 


1 . 


8 0 


0. 


5 0 




1 5. 


5 


1 . 


4 0 


0. 


4 8. 




1 4. 


8 


1. 


4 0 


0. 


4 9 




1 8. 


1 


1 . 


9 9 


0. 


5 6 




1 8. 


7 


2. 


1 5 


0. 


6 0 ' 




1 7. 


9 


1 . 


9 2 


.0. 


5 9 




1 8. 


5 


1 . 


9 8 


0. 


5 9 




1 8. 


4 


1 . 


8 8 


0. 


5 8 




1 3. 


0 


1 . 


2 5 


0- 


4 0 



[0 0 5 0] ^m^mzmitTi^m. mmmi-hvoA. 
iimm:^y.y^jix\tm^^mmLrzm^. ugla<d^ 

1 2-7 2 %f^]±Ufc:o 

[0 0 5 1] ^mm4, ^jm-T. 2 mmx.^x i 

±3.fb 0 . 1 % ^^tS^^ (pH 6 . 0 ) 5 1^10 



50 



Pina ) SAMl 8 6 OcDWlg^Jg2 0 Oml^igaL^. 

2 8t:. ii^go. sy,y.m x? Bmmm.mw^^L. 

^SMU;t3 3%y;i^rF-X?g?Sl 5 0ml^2. 3. 4i5 
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15 

[0 0 5 2] ^lenfc^ffi^^ 9 e o g ($£jftfifii 2 e 

4. 8 gg^flgJttK^?-;U7 0. 2g*#;t." rn^:^ 

tiJeSgK^CDS 0%, DGLA±g^&\ti§^l^)yhJV 
mrzK>4, 0 g. ^JSMftl gS/i 0 1 6 SmgTfe-^ 

[0 0 5 3] mmms. ^)VU-7.A%. »SX^X1 
% traits (pH 6. 0) 1 0 Oml^ 5 0 Omix;UU> 

(2, 6-h*X- (3. 4-;^5^U>>?:^^^f/ 
>^X-JW - v-X-S, 7 -i^:^^'^\f:^J^U [3, 
3. 0) ^ 1 5Sa%®«$-lt/c:^affiO. = 

g 4 



i5 



* Smir-P^^n-enirax.. SO 2*:Hti;^sfS 0, 5ml 

■r':p^-^-n-?n3!jnx.. 1 2 o*ct2 o^j-raiftSLfco- 
ro 0 5 4] ^Jl^T^^^XU^ • T;H:^:^ ( Mortierella 
alpina) IS -4 (itt^W St;S:S*S AM 1 8 6 0 

l/:>yDS>x — ;^7— (1 1 O rpni)tCctO 2 8*CT7 BPbI 

0. bmx^^n^rvmimi.. xnm^^m\^fz.^mz\x 

*5g^ji t¥\mz\.xn^nt:Limm}^^)Vji7.^)v^ 
i]:k^u^hC^^y^'-xi^ifil.tz.^A\z^(D^mi'S: 

[0 0 5 5] 















I F O 8 5 6 8 


SAM 1 8 


6 0 






I S- 4 














m 








DGLA^tARACOit 


0.15 


1 . 17 


5. 0 4 


1 2, 


. 3 


^SiJKS (g/L) 


11.1 


1 1\ 8 


■ 12.0. 


1 1, 


. 9 




2 3. 8 


2 4.2 


2 4.6 


2 4, 


. 1 


DGLA^Sfi (g/L). 


0.3 9 


1.8 7 


2.4 5 


2. 


9 3 



{0 0 S 6^ m.Af)^^mi^t^t^^O\Z. IF08 5 6 8 
TtiA 5^SS3{kS^3gMg?PJT^^-tr-t^^>^^^jnUT 
^^LTfeDGLAJttARACDJtti 1. 1 7 Ud^± 
A 5^®fP{fc:?^f4(75{gTU;t^S»S AM 

18 6 O^^etlA 5:f^SfD{bS^^E§]SR|-ti-y-^>^?aE J^? 
TTJg^-r^C ^tCct-pTfWJitm 2. 3lC^TJi^-r 

[0 0 5 7] Z(Dm^f)^h>. rt*;:^7jN^- r - U / i/> 

m (^m^ 1 - 2 4 3 9-9-2^) (Dmmmizmsi'^nx 
^^i>(Dtmm(D9j}mz^^x. ARAo^mt^mM-^n 

XDGLA(D±m±mf)mzr)^.DGLAtiARA(D}t 

n^±m. zf'^mzict{.x^m^\z$mmiix$>^ 



XtfiiltS y-;^, ■fc:-t^^U>. 2- (3. 4-;<5^U 
>v?:^4^'>7a:x;U) -6- ( 3 - ;>C hr^.^^- 4 _ t K 
d4^->:7 aix;U) -3. 7 --:/:t*1f fv-^D C3.' 
3. 0] :tiJ7^^>. 2. (3-yh4^'>-4 
- h K n:^'>r7xx;U) -3. 7 - >?:d-4^1t t: n 
C3. 3. 0) :t^:$^>. 2- (3. 4-;^^l/>>?:^ 
^^v'^'xx;!.) -6- (3 h=^^S/-4- t KD^^v- 

-3. 7 - v^^f^ij-h'^'i^ D C3. 3. 
0] :t^^>. ^^:^> (Tarragon) (Dffldil^, -f / > 
KS^CDill Seed) C7)fflili4&. /'^•t 'J (Parsley) cojfitii 
ife, '^r3> (Turmeric) com\h^. i-y?^^ (Nutmeg) 
Offlta4^=t>. AR ACD*]g$:fflI$iJUDGLAO:^a±M 
^mzLX. DGLA^tARAC7)it^^±#t*^:i<hfiB^ 



[^ggffijE^] 

[gajB] ^fig4^8^5S [SlEf^^] 

[^MMIEI] [li^Ji5] saiSA s^gsa^kS^ia^SPJ^^ :iKo:>- 

mmti^mm^] mmm " (i) : 
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-5Ci«R' tR' . Ri;/Xf4R* tR' H— *g{C?i£-3 

D C3. 3. 0] :i-i7:S'>'mm^, i^^a-Jl^^h^^-^ 
-f H, i7)Vi>S.>. :Z\t'Aa)—^^ (II) : 

OR' 

7JU+;US. TJi^ZJ^i^m. y)l^:z)im. ^^i^TJl^ 

tiS^iie] H5fS>^:^:^1^h'i/^ a C3. 3. 0) ^ 
>. xtfirit^ 2- (3, 4->c 

'^U>z^:t^zyy ^-)l},:rrr S - (3"^ h 4^ '> " 4 " 

t K n^'> >^3:-;W -3, 7 -i^7i-^V \:iiy-i7 a 
[3. 3. 0] ^ii7:$^>,.2. 6-h'7;- (3^^h4^ 
V- 4 — t Kn:^^i^r7xXjU) -3, 7 -v^^r^^^-y-ev- 
^n C3. 3. 0) Xtl2- (3, 4->^5^ 
U>i^^=^^i>r7ai- JW -6- iS-^h^'^" 4-h 

C3. 3. 0] ^y-^sb^zit.^^mt'r^mjftm 

[^if^SiE3] 

miEM^mS^li 0 0 0 9 




(OR*) I 



[0 0 0 9] 

m^mjitAmi ^^B^\z:}6i^^x\t. ARA±mm^m 

fel^ LTH. -e?iJ;^ti^;U5^^ XU^ ( Mortierella) ^. 
zixt^^ ::f7f^^X ( Conidiobolus) y^'^^A (Py 
thium) M. :7^h>^h^ ( Phytophthora ) ^X5^'J 
a. — A ( Penicillium) M. ^ U il— ( Clados 

porium) An— ;i/ ( Mucor) Jg. 71t''Jix— A ( Fusa 
rium) m. (Aspergillus) J^. n— K h 

( Rhodotorula) JS^fc^^X> h'Ey h2_ ( Entomoph 

^Xl/^STfi0iJAtf. XU^ • XD >^;^j 

( Mortierel la elongata) , ^^Ux-i' X 1/^ • x^ -> 
i5^7 ( Mortierella exigua) . XU^ • 

n:7-<^ ( Mortierel la hyg rophila ). =^)V^^ . 
^ • 7;^t!:^ ( Mortierel la alpina) iiO^;l/7^^X 

[^)^*iiE4] 

[«iE*f^iBg«] 0 0 11 

[0 oil] ^JU^^-rxU^Jlco^S^t LTti^JA 
tS. *^Bj^e^^^SL;^c:?§.^g!Stt^:;b5^^xi/^ . 
Zik^S AM I 8 6 0 (?S^XWS^^ 3 5 8 9^) ^ 

^mr^zLtt^T^^^. ^nm\z^m^ti^^m^^^^ 
i^xn^titim^^m^. mwmmii.\t.^mmmzmm''^ 

— X, :7^:j7f> — X, +>-n— X. itv^D— 7.. "y^Jl/ 

I^iggMiES] 
[ffilE*f*§Ji«] B^ffl^ 
[ffiiE«*iSg€] 0 0 18 

[ffiiE:^ffi] s:m 

MIEf^S] 



4*M^5 - 9 1 8 8 7 



[0 0 18] (^^. R» It&mTJU^JlfS^TfkL. R 
nliO-ScoBSfc^^T. ) T^^n-S^b'&^jl^T^it^tf 

^n, cine iimsfiT3iii5Si:a'&tpi^Tffl 1^-5 ;i<h7i>^ 

imJEM^mS^] 0 0 19 

miE:^mi SIM - 

[0 0 19] mm>>yi:^-^}dzy^a [3. 3. OJ 

-tf^>. ■t-y-^'j>, 2- (3, 4 

-p^5^U>-:/:t+>'7ai-;W -6- O-^h^^'- 
^ 4 - t: Hd:*^S^:7 -3, 7 ->?:t^1f t:i>^n 
[3. 3. 0) :t^^>. 2. 6-t:X- (3^;<h^ 
S^-4- t Kn^^S/yx—Jl/) -3. 7 ->?:t4^-ti-h''> 
[3. 3. 0] :t^^>. XH2- (3, 4-^5^ 
U>>^:^=^f>7x-;W -6- (3 h^^v-- 4 - h 
H D x y 4^ -3. 7 - i>:t^'^\ii^^ O 

[3. 3. OD ^^7 5'>^^^tf^c:^;^?^T^. Cine 
^mjfiT. xtsi.^-rti;:»^2a?^«±^ffi^^-ti:T<i^r 

[^g£MiE7] 

[MjEM^Jlg^] 0 0 2 6 

[ 0 0 2 6] :io:>^5\zmm-^tirz.mmm^mih^s ^ 
>. xtf-ir-y-^ -fetf^'j>, 2- (3, 4->c 

^U>>?^^>':7xX;U) -6- (3-/N^f>-4- 

t K D4^->:7xx;w -3. 7 - >^:t^-y- 1: D 

C3. 3. 0) :t^^>^,^, e-h'T.- (3^pCh=^^ 
4 - t Hn4^f>r7xx;i.) -3, 7 --xr^^^^+J-fv 
>>D (3. 3. 0] ^i7f^>. Xti2- (3. 4->Cf^ 
U>i/:t4^>':7xX;U) -6 - (3 K=^'>- 4 - t: 
K n^^i^r^xy -3. 7 - v?;t^1f t' D 

C3. 3. 0] ^^3'>c7DmIte>?:t4^1th'i>^D C3. 
3. OD ^i:7:^>^^<*7:?TiHH^<D^S-C=f#en-2>„ 

[^g£MiE 8 ] 

[«iE*f^^««] fl^aes 

[ffiIE>tt*rgg«] 0 0 2 8 
[^SIEf^^] 

[0 0 2 8] Sfc. -g-fiJcl-ct 0mFfB>^:t4^t»-t:>'i:7 D 

C3. 3. 0) 1^ >^mi^^%^yjmhLx[t. 



>IC^I^TH. Berozaeq::^^ CJ. Am. Chem. Soc. 78. 124 

2 (1956)) X^gLr^^tf)^X^^i&. tryU'>y-;l. 
(— »^ nc*5l.^TR» =R< =H. R2 =R!^ =CH 

3 . n=m=L = 0) ^iFreundenbe^g 6;co:^rffi [Chem.B 
er., 86. 1157 (1953)l_{Cci: o T. U >:?tf l/'>y 

(-/S^ nc:fel^TR' =R^ =H. R^ ^R^ =Rs 
= R<' =CH3 . n=0. m=L=l) f^Freundenberg 
CChem.Ber.,88» 16(1955)^ICi-DT'&^!£-r^ 
:itf)^X^^..X. ttjfEv:t^-y-h''>^D [3.- 3. 

[#i^MiE91 

mjEM^mE^} 0 0 2 9 

[0 0 2 9] ^fzmm—^^ (II) T^^n^^k^ifecD 
:P:ft^J<hLTtl. 7xv-;k ^ h^'>:7xy-;u, >^ 
h4^5>^>-t*>, i/X h^->^>-tf >, 

[^^^jEI 0] 
[ffiIE*f*Jfi@«]- 0 04 0 
[SiEf^S] 

^m^zmmr^. 

ife (pH6. 0) 1 0 Oml.^ 5 0 OmlXJU/VV-r-V — :7 
^7.Z}\ZXn. 1 2 0*CT2 O^^immi^tz. =EJUv^^ 
' y)V\L-y ( Mortierella aipina) IF08 5 

6 8 (it*SiW Rl^^SftSAMl 8 6 0 iMH^m) ^ 
35iJ>i?tCiS±fetCie^:?i^ab, Ui>7'Df>x-;^j- (1 

1 0 rpm) IZct D 2 8t:-e6 BPp^MSig^LfCo Ig^^, 

Tz. :in\Z^D. I FO 8 5 6 8^^e> 1. 28gv SA 
Ml 8 6 0;ii^e>l. 3 7 gCD@:igMft^f#;to 
[#^MiE 11]- 

mm^^mE^i' 0 0 4 3 
[aiE:5ffi] g!S 
[MiErt^] 

[0 0 4 3] SI ;:?^e>B^t)7:>^?'j:cJ;e)tz, ^SttSAM 1 
8 6 0 tl. DGL A^ARA^^2!^-r'5 A S^gafD^bS 
tt^5i^**(hi:b-<T¥U<{g;TUTii5 0. ARA(7)fi^ft 

•v$>^DGLA^±m\zmm-r^z.t:^m^i^^ritz^ u 
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I^iiS^iE 12] 
[fflIE*fjS^g«] 0 0 5 1 

[0 0 5 1] mMMA^i^J^^-^ 2 %, gex^;?> 1 
%, ::#:sffto. l %S:-&tltgJfe (pH6. 0) 5 1 Sr l 0 
1 i^^-y 7-:<>^-izAn. 1 2 0'CT4 o^^-raifg 

JiU^ • 7;i/b;: KMortierella 
alpina ) S AM 1 8 6 0 WSftJ^^flS 2 0 0 ml ^j^ffi L 
fc, 2 8*0,51^*0. 5 V. V. m T 7 B PbIjI^IS^^^ 
JSMlxfcS 3%^;Ua-;2.jgigl 5 0nil€r2. 3. 

[¥M«iE 1 3 ] 
[MiEji*^llS=S] 0 0 5 2 

[0 0 5 2] #e>nfcSMff 9 6 0 g (SiiSSMl 2 6 

g) ictJt^r. m^mi tmm<D^i^izj^K). mmm? 

4. 8g;j_ig&|gflSSE^5';l'7 0. 2g^^fc. d^lS: 



)l'^fc0 4. 0 g, $£«IS{^1 gSfcCi 1 6 5mgTS-:> 
it. 

C^if3S*«iE 1 4 ] 
miEMSHmS'^] 0 0 5 4 

[0 0 5 41 ^:)U7^-<XL'^ • TJV\:fi- (Morlierella 
alpina) I F08 5 6 8 (.ttWtm) S.lX^S»SAMl 

8 6 0 mmm) sr-^-n-encoi^taizsij^rfci a^:?® 

au. Uv'T'Dv'x-:*!- (1 1 0rpni)tCd;0 2 8t:T 

7 HPa^MS^^iu^t. ig«2 4^reiB{c. ■fe-y5>-g-^ 
[^ggiiiE 15] 

[MlE*f*IBg«] 0 0 5 5 

ritlE:§ffi] 
[aiE(^«] 
[0 0 5 5.] 



g 4 



I FO 8 5 6 8 S AMI 8 6 0 



DGLA^tARArotfc 0. 1 5 1. 1 7 5. 0 4 1 2. 3 

iSJiBK^ (g/L) 11-1 11-8 12. 0 11. 9 

^mm^ (syu 23. 8 24. 2 24. e 24. 1 

DGLA±M* (g/L) 0. 3 9 1. 8 7 2. 4 5 2. 9 3 



[^i^tilE 16] 
[«iE*f*§SI'Sl 
[SIE^^^lggS] 0 0 5 7 

[ffijE:^ffi] 

[«iE[^^] 

[0 0 5 7] c:cDig;Sl7i^e,, rt*x*^:-T-u / u> 

^ (!|#M¥ 1-243992-^) W^i^SClBesnT 
TDGLA©:^g^S7!iSjEc: 0, D G L A*f A R AOJtfc 



xe-fe+t-5/-Jk -tl-y-^:'J>\ 2- (3, 4-^5^1^ 
>'^:t=¥'>y:iL-)l) -6- (3 -;>^ h^->- 4-fc: 
D4^->7xx;i/) -3. 7 -v':t4^+»-f->^ D (3. 
3. 0] :ti'^'>, 2, 6-fX- (3-y* h=^^i^-4 
- t H:n^->7xx;P) -3. 7 ->':t4^-t}-f->:J7 D 
C3. 3. 0] :ti7^>. 2- (3. 4 - >^ 5^ l/->>':t 
=^^£^7xX;P) -6- (3-/ l-=^->-4-t Ko=^-> 
7xy4^-» -3. 7 ->':t^-t}-b'->^D C3. 3. 
OD :td7:J'>, :?7=f> (Tarragon) WftSttiifel, -f / > 
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